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ABSTRACT

As one of its options, the Haystack pointing system can track satellites.
Given mean orbital parameters of the type used by the Smithsonian Astrophysical
Observatory, the Satellite program obtains osculating elements where the pertur-
bations are caused by the ellipsoidal shape of the earth. From these elements,
the program computes celestial coordinates and their rates of change which are
used by other programs in the pointing system to provide antenna pointing angles,
range, and doppler.
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PREFACE

This document was written by C. W. Adams Associates,
575 Technology Square, Cambridge, Massachusetts, under

subcontract to Group 62 of Lincoln Laboratory, as part of

a programming effort on the Haystack Pointing System.
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I. INTRODUCTION

The Satellite Celestial Computation Program (SATEL) was
developed for the UNIVAC 490 used as part of the pointing
system for the Haystack radar antenna operated by Lincoln
Laboratory. Written in SPURT assembly language, this program
calculates pointing information in celestial coordinates for a
selected path of an earth satellite. Basically, it performs
the calculations necessary to convert mean orbital elements
valid as of a certain day to instantaneous (osculating)
elements valid as of the time of computation; from these it
then determines celestial coordinates and their first time

derivatives for the object in orbit.

SATEL is divided into two main sections: an initializa-
tion and a working section., When the initialization section
is entered with L (SYSTAT1) set to -0, the operator types in
the requested parameters on the on-line typewriter; when
entered with L(SYSTAT1) set to +0, the operator may examine
the previous input values and, optionally, change or use them
again. When the initialization section is entered with
L (KYBRDLEVEL) not set to +0, no new input values may be
entered and the program continues with the previous input

values updated to the present time.




The initialization section is entered only once during
initialization, but it may be re-entered an indefinite
number of times for reinitialization purposes. When the
working section is entered, a calculation is made for the
right ascension, declination, range, and their derivatives
as well as the sine and cosine of the orientation angle for
the time contained in W(CELTIME). All subroutines save and

restore all registers with the exception of B7,

Errors will fall into two general classifications:
arithmetic or geometric, or invalid data. If an error
occurs, control will be transferred to the location follow-
ing the return jump to SATEL and the probable location of the

error will be left in a word in core. A normal exit will

transfer control to two locations after the return jump.




II. PROGRAM SPECIFICATIONS

Calling Sequence

RJP H(SATEL)
Error return
Normal return

(H=1L if initialization or reinitial-
ization; H = U if normal operational
entry for computation of a point set)

Input (by on-line typewriter).
Label Description Unit Range
RAn* right ascension of
ascending node, deg -360° < n < +360°
W argunent of perigee, w deg -360° < y < +360°
I inclination, 1 deg 0 < 7 < 180°
En eccentricity, e DO<exl
Mrl mean anomaly, M rev 0 <M <1
~ 23 < My_g <. 17%%
EPOCH YEAR xxxx = year (e.g. 1965)
MONTH (1-12)xx = month (e.g. 11)
DAY (0.000-31.999) day and
decimal portion of day
EQUINOX 1950 or present date
MODE track or jump
JUMP (if jump option sec
INTERVAL chosen)

*n=0,...,5

*#%Limits derived from fact that limit on calculated semi-
major axis, a is 1 < a < 16.




OQutput (common storage)

Label Description Units and Scaling
RA right ascension, a revolutions B27
DEC declination, & revolutions B27
SINORIENT sine of orientation B29
angle, sinB
COSORIENT cosine of orientation B29
angle, cosB
RADIUS radius from center of earth radii B22
earth to satellite, p
DECDOT time derivative of radians/sec B37
DEC, d&é/dt
RADOT time derivative of radians/sec B37

RA, (da/dt) cosb

RADIUSDOT time derivative of nautical miles/
radius, dp/dt sec B2u

Storage Areas Read

L (SYSTAT1) +0 if reinitialization
-0 if initialization

W(CELTIME) time of computation days B28

L (KYBRDLEVEL) # + 0 if previous
input to be used

W (FRAMESIZE) sec BO

W (TIMEMODE) +0 if realtime run
-0 if simulation run




Error Conditions

All errors exit to the system error return. The address
of the location where the error occurred is left in the
Q-register and L (ERRINST).

+0 indicates a calculation error.




Limitations on Present System

e must not = 0.
Declination (DEC) must not = 90° or 270°.

Reinitialization

KYBRDLEVEL #+0, previous input is updated to zero hours
of the present day, month and year.

KYBRDLEVEL = +0, SYSTAT1 = +0, new data may be entered.




ITT.

Function

Driver for initialization section of SATEL.

Calling Sequence

RJP SATINIT
Normal return

Input

None.

Output

None.

Subroutines Used

DATAIN, UPCALC, BLASTCONV, INCONVER, TCONVERT

Storage Areas Read

DMODE

Storage Areas Written

None.

Error Conditions

None.

SUBROUTINE DESCRIPTIONS

SATINIT




DATAIN

Function
To request if necessary, via the console typewriter,

and store as floating-point numbers the input parameters for
SATEL.

Calling Sequence

RJP DATAIN
Normal return

Input

See input described in Section II. There must be at
least one input parameter in each group with the exception
of Mp which must have two, i.e., minimum input is: e, i¢,
Wo, B My, M, t (where M, = n, the mean motion and t, is
the epoch).

Output

The original input parameters in their appropriate
storage areas (see below) expressed as floating-point
numbers.

Subroutines Used

INTERCOM

Storage Areas Read

DATALOC, SYSTAT1, KYBRDLEVEL




Storage Areas Written

TMZERO, . . . ,TMFIVE
TEZERO,. .. ,TEFIVE

TIZEROX,...,TIFIVE

TWZERO, . . . , TWFIVE

TRAMZERO, , . . , TRAMFIVE

RAMCNT ,WCNT ,ICNT ,ECNT ,MCNT , TJMPDELT , DMODE,,
VDAY ,VMONTH ,VYEAR

Error Conditions

Errors made in entering the input are conditions recog-
nized by a printout on the console typewriter and may be
corrected by re-entering correct input.




UPCALC

Function

When the specified epoch time of the input parameters
differs from the starting time of program, to update the
input parameters to zero hours of the day of the starting
time of the program.

Calling Sequence

RJP UPCALC
Normal return

Input

Epoch day, epoch month, epoch year, actual day, actual
month, actual year, and parameter groups.

Qutput

Updated parameters in "Storage Areas Written'
as floating-point numbers.

' expressed

Subroutines Used

FF (calls floating-point package)

Storage Areas Read

VDAY, VMONTH, VYEAR, YEARMONTH, DAY

Storage Areas Written

MZERO, . .. ,MFOUR
EZERO, ... ,EFOUR
1ZEROX, . .. ,EFOUR
WZERO, . .. ,WFOUR
RAMZERO, . . . ,RAMFOUR

10




Method

The updated parameters for each group are found by
means of the following equations:

X (mew) = X, + X, (t-1,) + X, (E-t,)3%+...+ X (t-t,)°

X, (new) ...X, (new) are found by taking successive

derivatives of X, (new). Each new parameter in a

group is then divided by its appropriate factorial,

i.e., il, EL, 5&, 51, 5&, 5&, to complete the up-
0! 1! 2! 3! 4! 5!

dating process.

Error Conditions

None.

11




BLASTCONV

Function
To convert the time of computation from parts of a day

to seconds. All conversions are done in floating-point
formats.

Calling Sequence

RJP BLASTCONV
Normal return

Input

Time of computation (parts of a day, binary pt.28).

Output

Time of computation (sec., floating pt.).

Subroutines Used

FF (calls floating-point package)

Storage Areas Read

CELTIME

Storage Areas Written

TINIT

Error Conditions

None.




INCONVER

Function

To convert to their proper computational units the input
parameters Q_, w , i _, e , and M , (e.g. Q_ is converted from
n’> n’ n’> n n n

degrees/dayn to radians/secn),

Calling Sequence

RJP INCONVER
Normal return

Input

Input parameters in floating-point in "Storage Areas
Read", and a constant which converts from degrees to radians.

Output

Converted parameters in floating-point in "Storage Areas
Read.™

Storage Areas Read

MZERO, . .. ,MFIVE
EZERO,...,EFIVE
IZEROX,...,IFIVE
WZERO, . .. ,WFIVE
RAMZERO, . . . ,RAMFIVE
CONVERCON

Storage Areas Written

(Same as "Storage Areas Read") SECCNT

13




Method

Each successive higher-order parameter of a group has
the form,

Xn/dayn n=20,...,5

and is converted accordingly to

{radians?
n lor rev

n
sec

In order to obtain greater accuracy in further calcula-
tions, before the mean anomaly is converted to its proper
computational units, its integer portion is dropped to allow
for more significant digits in its fractional portion.

Error Conditions

None,




TCONVERT

Function

To convert the present date to its Julian equivalent,

Calling Sequence

RJP TCONVERT
Normal return

Input

The present year, and day of year,

Output
The Julian equivalent of the present date.

Subroutines Used

FF, FLTPT

Storage Areas Read

YEARMONTH, DAY

Storage Areas Written

DATE

Error Conditions

None.

15




MCAIC

Function
To calculate at a given time, values for the functions

M), e(t), 1(t), w(®), ), n(t), o), ), a(t), du(),
d3p (), a(), 3t (b).

Calling Sequence

RJP MCALC
Error return
Normal return

Input

Mean anomaly, M, eccentricity, e, inclination, i, argu-
ment of perigee, y, and right ascension of ascending node,
Q, in floating-point.

Time of computation, t.

Julian date (integer).

Counts for the number of parameters in each group.

Constants: GM 1.53618 x 107® earth radii®/sec®
A, 1.62354 x 1072 earth radii®.

Output

Fixed-point values for the functions: mean anomaly,
M(t) ; eccentricity, e(t); inclination, i (t); argument of
perigee, (t); right ascension of ascending node, Q(t); mean
motion, n(t); first derivatives of w(t) and Q(t) ; semi-major
axis, a(t); increment to argument of latitude, 3ju(t); incre-
ment to radius, 3p(t); increment to inclination, 37 (t);
increment to right ascension of ascending node, 30 (t).

Variable Units Binary Point Range

M(t) radians 26 IM|<2n

e (t) radians 29 O<e<1




Variable Units Binary Point Range

i (t) radians 26 |2 |<em
w (t) radians 26 |w|<2m
Q(t) radians 26 |Q|<em
n(t) radians/sec 32
&(t) radians/sec 4l
é(t) radians/sec 41
a(t) earth radii 25 0<a<16
du (t) radians 26 || <am
op (t) earth radii 25
oQ (t) radians 26
ot (t) radians 25

Subroutines Used

CBROOT, COSX, SINX, SOVERFLOW, SERROR, ROUND, SADD, SSUB,
SINII, PREDICTE, SINVV, SQRT, ATANX, ASINX, FF, FLTPT, MCALCAL,
MCALMOD

Storage Areas Read

MZERO-RAMFIVE: contains input parameters
%000M5, eo-c'eS’ iO---i53

QOQOOQSQ ub...ws
MTIME

WCNT-MCNT: Count of number of parameters of each type




Storage Areas Written

MM, EE, II, ZOMEGA, RAM, NN, DEROMEG, DERRAM, AA, DELTL,
DELTR, DELTRAM, DELTI, VV, PP, E1LAST, VVSIN, VVCOS, IISIN,
IICOS.

Method

M(t) = Mo + M (t-t0)

+

Mo (t-t5)%+...+Ms (t-t0)° - mean anomaly

+

e(t) = eo + e; (t-to) ez (t-to)®+...+eg (t-t0)° - eccentricity

+

i(t) = o + U7 (t-to) + i5 (t-to)®+...+ig5(t-t0)® - inclination

+

W, (t-to)®+...+W5 (t-t0)® - argument of
perigee

w(t) = w + W (t-to)

Q(t) = Q% + O (t-to)

+

Qs (t-t0)2+...+0s (t-t0)® - right ascen-
sion of the
ascending
node

n(t) = M(t) = My+2M (t-to)+...5Mg (t-to)*
&;(t) = W, + 2w, (t-t5) + ... + 5w (t-1t5)*
Q(t) = O + 20, (t=to) + ... + 50 (t-10)*

1
GM1° 1 A 3 . . J—_
H?] [1 - 3-5% 1 - 3 sin®i) N1 - e2]

A
du(t) = E% [(2 - % sin°?) (v - M + e sin v) +

a(t)

2 2
@ -3 sin”) {35 @ -

% 1 -,1-¢e®) sin 2v} - G% - %-sinzi) e sin(v + 2w) -
1

2

l\JI(D

- J1 -¢e®) sinv +

-sin®?) sin 2(v + w) - % cos®i sin(3v + 2w)]

[
nN

18




1 3 . 2.5 1 T 3.
or (t) =3 gg.(l -3 31n2L)L- 1 - = (1 - N1 - e®) cos v +
1
r1/,1 - €® J*“% %a sin®l cos 2(v + w)
a
0(t) = - 22 cost : > o
p2 COs v-M+e sinv - 5 sin 2(v + w) -
% sin (v + 2w) —% sin Bv4-&®]

]
=]
o]

. 1 A .
ot (t) o2 sin2i [cos 2(v + w) + e cos (v + 2w) +

wlm

cos (3v + 2w)]

1
P = [Eg]a a - e®) - semi-latus rectum

“
_ ..=1 |V1 - e® sin E

V = sin [ 1-c cos E J true anomaly

E = Eccentric anomaly

to = updated epoch (zero hours of actual day)

Error Conditions

Overflow during arithmetic operations or an error in
geometric operations. Both types of errors must be reme-
died before the calculation may be continued.

19




PREDICTE

Function

To calculate the eccentric anomaly by an iterative method.

Calling Sequence

RJP PREDICTE
Normal return

Input

Mean anomaly, (binary point 26),
eccentricity, (binary point 29)

Output

1. Predicted value of eccentric anomaly (binary point 26),

2. Value of eccentric anomaly used in further calcula-
tions after a comparison of predicted value and actual
calculated value (binary point 26)., (E1LAST contains current
value being used - E2LAST contains last value used.)

Subroutine Used

SINX

Storage Areas Read

MM, EE

Storage Areas Written

E1LAST, E2LAST, EGVAL

20




Method

The first and second times through the routine a value
of eccentric anomaly E is predicted from the following
equation:

3
(1) E(t) =M+ (e - 9—8) simM + %e® sin2M+ 2e® sin3M

After the second time through the routine a value of E is
predicted from the equation:

(2) E(t) = 2E(t-6t)-E(t-26%t)
Then the exact value of E is calculated from the equation:

- ; = MMy -
(3) Mn-—En" ESlnEn 9 AEn— m Py En+ l - En+ AEn
n

By iteration a AE is found which is less than €.

Error Conditions

Geometric and arithmetic errors only.

21




MCALMOD

Function
To make modulo 21T and measure in a positive direction

the angles, M(t), 7 (t), w(t), Q(t) and to convert to fixed
point and store M(t), e(t), i (t), w(t), Q(t),

Calling Sequence

RJP MCALMOD
Normal return

Input
Mean anomaly, M(t):; eccentricity, e(t):; inclination,

i (t); argument of perigee, w(t); right ascension of ascend-
ing node Q(t). All quantities are in floating-point format.

Output

M(t), e(t), ¢ (t), w(t), Q(t), in fixed-point, as de-
scribed in MCALC output.

Subroutines Used

FF, MOD2PI

Storage Areas Read

MCALSUM

Storage Areas Written

MM (table)

Error Conditions

Errors from floating-point package.




MCALCAL
Function
To do the actual evaluation of the equations described

in MCALC for M(t), e(t), i (t), w(t), Q(t).

Calling Sequence

RJP MCALCAL
Normal return

Input

Time of computation, t; right ascension of ascending
node, Qn; argument of perigee, ®w_; inclination, in; eccen-
tricity, e_; mean anomaly, M_ (MZERO-RAMFIVE=M,,."..,0s).

. n n 2
Also input are counts for number of parameters in each group.

Output

M(t), e(t), 2(t), w(t), Q(t) in floating-point format,
evaluated at the time of computation.

Subroutines Used

FF (calls floating-point package)

Storage Areas Read

MZERO. . .MFIVE MCNT,
EZERO. . .EFIVE ECNT,
IZEROX. . .IFIVE ICNT,
WZERO. . .WFIVE WCNT,

RAMZERO. . .RAMFIVE RAMCNT

23




Storage Areas Written

MCALSUM

Error Conditions

Errors in floating-point package

24

calculations.




SATWORK

Function

Driver for working section of SATEL.

Calling Sequence

RJP SATWORK
Error return
Normal return

Input

Time of computation, framesize, type of run: realtime
or simulation.

Output

Constant used in calculating jump interval if jump
option called, and time of computation.

Subroutines Used

SCALC, MCALC

Storage Areas Read

CELTIME, FRAMESIZE, TIMEMODE, JMPDELT

Storage Areas Written

MTIME, JMPPT, JMPPTX

25




Method

When the jump option is used the time of computation is
calculated in the following way:

(1) t_ = CELTIME + n(FRAMESIZE)

S

@) t

t + % At
s

When t > t + .At, t is replaced by (t +.At) and (2) is
repeated giving a new tim@ of computation s J

ts = start time

t = time of computation

At = jump interval where j=1,2,3,...
n = 4, when simulation run

1, when realtime run

Error Conditions

Arithmetic and geometric errors from within SCALC and
MCALC.

26




Function

Given values for the mean elements of a satellite orbit
to calculate the true right ascension, true declination, true
radius, their time derivatives, and sin and cos of the orien-
tation angle of the satellite at the time of computation.

Calling Sequence

RJP SCALC
Error return
Normal return

Input

Mean elements as described in MCALC.

Qutput
Binary
Storage Description Units Point
RA true right ascension, rev. 27
DEC true declination, 6 rev. 27
RADIUS true radius, p earth radii 22
RADOT time derivative of radians/sec 37
RA, G
DECDOT time derivative of radians/sec 37
DEC, &
RADIUSDOT time derivative of naut. mi/sec 24
RADIUS,
SINORIENT sin of orientation 29
angle, sin B
COSORIENT cos of orientation 29

angle, cos B




Subroutines Used

Fixed point trigonometric subroutines,

SADD, SSUB

Storage Areas Read

MM, EE, II, ZOMEGA, RAM, NN, DEROMEG, DERRAM, AA,
DELTL, DELTR, DELTRAM, DELTI.

Storage Areas Written

RA, DEC, RADIUS, RADOT, DECDOT, RADIUSDOT, SINORIENT,

COSORIENT.
Method¥*
p=a (L-cosE) + op
6 = Sin-l (sini gsinu,) - T<s <2
f f 2 2
o [(51ancosuf 3 COSLfCOSQfSlnuf]
a = sin
cos &
0 <a <+
; s ) -
if (coschosuf + Lost51an51nuf) 0 4
\g— <27
if < 0,-2 <a < %ﬂ
* £ = final, e.g., sin Q_. = sin Q + cos Qo0

f




Q.
It

o A cosi du
cosbd cosd QO + i 2
7 Cosb dt
. _ sinicosu du
6 cos 0 dt
é _aen i
= //—/—= sin v
1 _ ¢2
sinB = .,/1 - cosB®
cosp =

sin?',f cos (a-0Q2)

Error Conditions

Arithmetic or geometric errors.
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SINVV

Function

To calculate sin v and cos v.

Calling Sequence

RJP SINVV
Normal return

Input

Eccentricity, e, binary point 29;

binary point 26.

Output

Cosine of v, binary point 28.
Sine of v, binary point 28,

Subroutines Used

SQRT, SINX, COSX

Storage Areas Read

EE, E1LAST

Storage Areas Written

VVSIN, VVCOS

30

eccentric anomaly, E,




Method

cin v = J1-e® sinE
B 1-e cosE
cos v = cosE-e
l-e cosE

Error Conditions

Overflow in arithmetic procedures.

31




IV. FLOW CHARTS

Flow charts for the subroutines described in the preced-
ing section appear on the following pages.

32
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ast devivativey No | o devivative
roup calew count

\es DERCNT

Last qroup

UPCALC
Sheet 3 of 3

41




Initialization

|
Initialize for
calculation of
ME, I,w0,Q

MCALCAL

Calculates
ME, T, 0,0

Mod 27 necessa
pavameters and
toves t

Colculated {unctiond
ave stored {n"MM]
M), == UM
e(t), = MU+
() —MMs 2
w(t)y — MM+ 3
a(t), -Mu+a
|
Calculate
(- wk),
n (l’)v\
and ?tore

n{E)>=MU+5
w(n>Mill+ 6
Atn=MM+ T Covvect N (F)
fov eguinox by
n(lg 2 .Q(t)
+ 3.508 x10°5
deq/day
(M JD -33284)

EQMODE © O

MCALC
Sheet L of 3




Intialize for
calculating fa,E
SUNV, COV,V, T,
gr, fortn
n=t....§ ti —>tn

Evrror

Calculate
P
and store
w PP

Calculate
Q
and store tn
UM + 8

Put v
n

covvect
quadrant

MCALC

Sheet 2 of 3
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Calculate
Y
and stove
n RR

|

Calculate
Sup —» UM+ 9
0 — MM+ 40
80, — U+ {4
Big —» MM+ 12

MCALC
sheet 3 o{ 3
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Catculate

Mp =
En-eSinE,

1
Catlculate

AEns
M- My

}-ecoSEn

AEn near 2evo0

Use €,
A fuvther
calculations

Calculate
‘ E({) Y

2E(t-8t)

-E(t-28%)

Add 4
to. uumb_er
o} tterationg

Numbey o
tevat Lons=10

No

Calculate

Enag®
E .+ AE,

®

PREDICTE

45




Initialization
MCALCNT =0
MCALSUM=0

Add
Yo + MCALSUM
= MCALSUM
Y= parametero

Add
MCALCNT + 4
= MCALCNT

Calculgte
¥p (MCALDIFF)"
= L‘. o o)

I

Add

+ MCALSUM
= MCALSUM

% (MCALDIFF)

MCALCAL

46




Convert
CELTIME
to sec

A

CELTIME
s time of
computation

© ©®

switch a
= A

mevyu
\es

FRAMESTZE
+CELTIME stg

®

Calculate
tov Ate IMPPT]

Calculate
tg+ At= IMPPT

t IMPPTYX

JMPPT is
time of

computation

©

SATWORK

47

4(FRAMESTIE)
[+ CELTIME=tg

®

Calcutate
JMPPTY + At
= JMPPTX

|

Calculate
JMPPTX+ At
=JMPPT




Initialization

I

Calculate
stnw, cosw

1
Calculate
sinfyg =
sinfl+cosns
1
Caiculate

cosflg =
€0s.N-Sn0

|
Calculate
sinu =
(sinwcosv +
Cosw sinv)

1
Calculate
cosu=
(cosw cosv-
sinwlsinv)

Calculate
Sihu‘=
sinu+cosusu

|

Calculate
COSU‘:
cosu-sinusuy

SCALC
Sheet { of 2
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Caleulate

rza(4-ecoSE) +8T
Store

RANGEX

]

Stove
r
earth vadi¢
RADILS §:22

]
Calculate

§= sint
(sinig % sinug)

Convert § from
vadions to moLu(inJ

and stove in
DEC 7':27
]

Caleutat

. @=sin”
[(sin g cosug+
cosig COSL Sinu,

‘/cos‘&] a

Detevmine quadrant
Hov @ from the expressiog
(cosng cosug -

cosiy sinfl Sinug)
and these Lmits

>o{°‘° <T/2 o
Y2l < a < 27
<0 /2 < @< 3/2M

Convert @ {rom
Tadiang to tevolutio
and stove in
RA 7'z 27

Calculla(c
dv na'vi-e*
at™  pt

vad/sec

]

Calculate
du v dw
at  at  dt

Caleulate
dp aen .

t g~ LY
dt Yi-e?

Convevt %{- to

nautical miles

ﬁg ¢ EQUATOR
1

Store

convevted.

m in]
RADIVS DOT f'=264

catculate |
48 . s'ml; cosyg d_

dt cos8 at!

|
Stove
4%
at
tn DECDOT 7= 37
|

Calculate
cossﬂ 5
i 4 d
8 SR O
€585t cons dE

|

Store
da .
'&T n

RADOT 7= 37

Sheet 2 of 2




0s

CARDS

L1 ID LABEL

CO0CO SATEL
COCC1 SATEL
coccz

cocc3

Cocc4

C0OCC5 DATAIN
C0GGCe

cocar

coo1g

coo11

cocgli2

coc13

Co014

coo1s

cocle

coqcl7

coc2o

coc21

cog22

cocz3

coc024

cog2s

coc26

coo27

cog3o

coo31

€0032

C0oQ33

C0034 DATINAL
€035

C0og3e6

coag37

coc40

C0041

coecs2

C0QC43

CO0Cs4

C0OC45 DATINALL
C0C46 DATACZ2
C0C47

cocso

cocs1
c0cs2
C0ocs3
COC54
COCS5 DATAOQ3
Cacse
cocs7
cocéa
cocel

TA STATE

PROGR
U-TAG
FD
CALL
COMME
ENTRY
ENT
JP
ENT
STR
ENT
STR
ENT
STR
ENT
STR
ENT
STR
STR
STR
STR
STR
STR
STR
ENT
JP
ENT
ENT

STR
ENT
B8SK
JP
ENT
STR
STR
RJP
U-TAG
ENT
ENT
ENT

STR

ENT
STR
RJP
a

ENT
STR
ENT
ENT
STR

SPURT QUTPUT NO.

SATEL MCQUILKIN®T/1/65
MENT Loc
AM  MCQUILKIN®7/1/65

SATWORK#*SATINIT 00000
1#SATEL 00001
FLTPT
NT  SATEL

00002

AeW{KYBRDLEVEL ) *AZERD 00003
DATAEXIT+5 00004
A*W(DATAWRES) 00005
AeW(DATAW) 00006
A*W{DATARAMRES) 00007
AeW(DATARAM) 00010
A*W(DATAIRES) 00011
AsW(DATAI) 00012
AewW(DATAERES) 00013
AeW(DATAE) 00014
AsW(DATAMRES) 00015
AeW(DATAM) 00016
BS*L(DATAEXIT) 00017
B6#L (DATAEXIT+1) 00020
B3eL(DATAEXIT+2) 00021
B4#L(DATAEXIT+3) 00022
B7#L(DATAEXBT) 00023
B2eL(DATAEXIT+4) 00024
AeLX{SYSTAT1)#ANEG 00025
DATRE2 00026
B2+0 00027
AsW{DATAHAHA) 00030
AeW(TMZERO+B2) 00031
B2e14B2 00032
B2¢67D 00033
DATINA1 00034
Ael 00035
Aew(TDMODE ) 00036
AeW(EQMODE ) 00037
U INTERCOM) 00040

DATAMESA®O 00041
B850 00042
B60 00043
AeW(DATAUTAG+BS) 00044
AeW(DATINU) 00045
AeW(DATMESS+B5) 00046
AewW(s$+2) 00047
Ut INTERCOM) 00050
0 00051
B7+L(DATATYP+B5) 00052
BoeL{$+1) 00053
B7#B7+00 00054
AeW(BT) 00055
AsW{DATALOC) 00056

F JKB

06040
30063

61000
11430
61000
11030
15030
11030
15030
11030
15030
11030
15030
11030
15030
16510
16610
16310
16410
16710
16210
11750
61000
12200
11030

15032
12202
71200
61000
11000
15030
15030
65020
00310
12500
12600
11035

15030

11035
15030
65020
00000
12715
16610
12707
11037
15030

Y

06014
11221

00000
63110
00242
01000
00322
01001
00334
01002
00346
01003
00360
01004
00366
00235
00236
00237
00240
00246
00241
63313
00250
00000
00777

00667
0oocl
00103
00031
0ooo1
00765
00771
63426
oooco
00000
00000
00253

00076

00516
00051
63426
oooco
00262
00054
00000
oooco
00260

NOTES

DATA INPUT ROUTINE

USE PREVIOUS INPUT IF

+0 REINIT. =0 IN INIT.

REINIT.

INIT.

X STORE O 77777 IN EXPONENT OF
PARAMETER

X OUTPUT AREA

X

PRINT OUT INIT. MESSAGE
PARAMETER TYPE COUNTER

NUMBER OF PARAMETERS OF TYPE
INTERCOM CALLING SEQUENCE WORD

X SPECIFYING PARAMETER TYPE

> X X X




1S

CAROS

L1 IO

C0oCé62
C0063
C0064

Coo65
C0066
COc67
coaQro

coor1
coa72
co073
C0074
coa7s

€oa7e
coo77
colao
coiCl
co102
colo3
C0ol04
Cco105
Co106

cola7
coi10
col11
col12
coLr1l3
CO114
co115
colle
col17
col120
cotr21

co122
co123
C0124
col125
Ccol12e
Co127

co130

co131
co132
col133
C0134
Cco135
C0136

L ABEL

0ATAO31

DATAQ32
DATINU

0ATAQ4

0ATAOS

SPURT OUTPUT NO. 210

TA STATEMENT

ENT
STR
ENT

ENT
CoM
JP

ENT

ENT
ENT
STR
JP

ENT

ENT
STR
RJP
0
ENT
ENT
CoM
JP
ENT

STR
ENT
ENT
STR
ENT
STR
ENT
BSK
JP

JP

ENT

ENT
ENT
AQO
STR
JP

sJp

JP

ENT
ENT
ENT
RSH
STR
BSK

SATEL MCQUILKIN®T7/1/65
Loc

AsW(BT+1) Qo057
A#W(DATALOC+1) 00060
Q#w(0OATAHAHA) 00061
A®W(DATALOC) 00062
MASKeW{DATAHAHA) «ANOT 00063
0ATAQ31 00064
B2#U(OATAUTAG+85) 00065
B4 #DATAREFD 00066
A=B4 00067
AsU(B2+1) 00070
DATAQ32 00071
B2#*U(DATAUTAG+B5) 00072
AeTTT77 00073
A®U(B2+1) 00074
U(INTERCOM) 00075
0 Qoo7e
Q#W(DATAHAHA) aoo77
A#W(OATALOC) 00100
MASK#W{DATAHAHA) #sANOT 00101
OATAOQ4 00102
B7«L{0ATATYP+B5) 00103
BéeL($+1) 00104
BT7#B7+00 00105
A*W(DATALOC) 00106
A®W(BT) oola7
A*W(DATALOC+1) gollo
A*W({1+8B7) 00111
B6#B6+1 00112
B6#11D 00113
$42 0gllé4
0ATAQOS 00115
B7#U(CATINU) 00116
B7#L{BT7+1) 00117
A®W(BT7) 00120
A#100 00121
A®*W(B7) 00122
DATAQ3 00123
B6#0ATAOS+] 00124
DATAQ3 00125
B6#11D 00126
B6eB6+1 00127
A=B6 00130
Asl 00131
A*L(RAMCNT+B5) 00132
BSe4 00133

F JKB

11037
15030
10030

11030
43530
61000
12225

12400
11004
15022
61000
12225

11000
15022
65020
00000
10030
11030
43530
61000
12715

16610
12707
11030
15037
11030
15037
12606
71600
61000
61000
12720

12717
11037
20000
15037
61000
72600

61000

12600
12606
11006
02000
15015
71500

0oocl
00261
00777

00260
00777
00072
00253

00300
00000
00001
00075
00253

11177
0oocl
63426
0ooco
00777
00260
00777
00124
00262

00105
ococo
00260
oooca
00261
00001
00001
00013
0dlle
00126
00076

00001
000C0
00100
00000
00052
gol127

00052

00013
00001
00000
ooool
00772
00004

NOTES
X

X
TEST IF PARAMETER HAS AN ACCEP

NO

YESs PRINT OUT PARAMETER NAM
ANO

VALUE

NO, PRINT OUT PARAMETER NAM

ONLY

XXM X X XK IXXKMMXXXNX

TEST FOR TERMINATION

X OF PATAMETER TYPE

X SKIP IF NUT TERMINAL

TO PARAMETER TYPE CHANGER

LOC OF START OF PARAMETER TYPE
STORAGE

VALUE

EQUALS
MOOIFY OQUTPUT PARAMETER NAME

> X X x

TEST FOR MUNBER OF PARAMETERS
EQU O

YES GO BACK TO ASK AGAIN FOR V
ALUE

BUMP AND TEST NUMBER OF PARAME
TERS




(4

CARDS

L1 1D

o137
C0140
(0141
C0142
C0l43
C0144
CO01l45
C0l46
C0l47
c0150
co1s51
co152
col153
C0154
Co155
colse

co157
CO0160
col61
Col62

C0163
col64
col65

Col66
coler
co170
co171
co172
co173
col74
co175
Col176

co177
€0200
€02C01
co2c2
co203
C0204
co20s
coz2ce
co207

coz210
co211
co212

co213
co214
co215

L ABEL

DATAQS1

DATAQS4

DATAQDSS

DATAQ61

DATAQ62

eeeccsssscsscscssccsccscns SPURT OUTPUT NO. 210
SATEL MCQUILKIN®7/1/65
TA STATEMENT LOC
JP DATAOQ2 00134
ENT  A=W(MCNT) 00135
COM A=2sYMORE 00136
Jp DATAOS51 00137
ENT BS54 00140
ENT Bé6#2 00141
JP DATAO3 00142
ENT AsU(YEARMONTH) 00143
STR As=wW(VYEAR) 00144
RJP U(INTERCOM) 00145
U-TAG DATOTBASE=DATITBASE 00146
ENT AsL{YEARMONTH) 00147
STR  A#W(VMONTH) 00150
RJP U(INTERCOM) ools5l
U-TAG DATOMO=DATIMO 00152
ENT Qe#W(DATAHAHA) 00153
ENT AsW(VDAY) 00154
COM MASKeW({DATAHAHA)=ANOT 00155
JP DATAOS54 00156
ENT A=00000 00157
STR A=U(DATODY+1) 00160
Jp DATAQSS goleél
ENT  A=T77777 00l62
STR AsU(DATODY+1) 00163
RJP UCINTERCOM) 00164
U-TAG DATODY=DATIDY 00165
ENT AsW(VDAY) 00166
ENT Q=W(DATAHAHA) 00167
COM MASK=W(DATAHAHA)=ANOT 00170
Jp DATAQOSS 0ol171
ENT Qe#W(DATAHAHA) 00172
ENT AsW(EQMODE) 00173
COM MASK#W(DATAHAHA)=AZERO 00174
cL As 00175
STR A=U(DATOEQ+1) 00176
RJP U(INTERCOM) 00177
U-TAG DATOEQ=DATIEQ 00200
ENT As=W(TDMODE) 00201
COM MASK#W(DATAHAHA)=ANOT 00202
Jpe DATAQ61 00203
ENT A=00000 00204
STR A=U(DATOMODE+1) 00205
JpP DATAO62 00206
ENT A=77777 aoz207
STR AsU(DATOMODE+1) ooz10
RJP UL INTERCOM) 00211
U-TAG DATOMODE #DAT IMODE 00212

eceeoscsccscescssssesccese

F JKB

61000
11030
04700
61000
12500
12600
61000
11020
15030
65020
00430
11010
15030
65020
00446
10030

11030
43530
61000
11000

15020
61000
11000

15020
65020
00370
11030
10030
43530
61000
10030
11030

43430
11000
15020
65020
00407
11030
43530
61000
11000

15020
61000
11000

15020
65020
00477

00043
00776
000c2
00143
000C4
00002
00052
63147
01302
63426
00434
63147
01304
63426
00452
007717

00767
00777
00162
00000

00371
00164
17177

00371
63426
00374
00767
00777
00717
00164
00777
00771

00777
00000
00410
63426
00413
00765
00777
00207
00000

00500
00211
7777

00500
63426
00503

NOTES

GO ON

X
X

PRINT QUT EPOCH MONTH
X
X

X
TEST DAY HAS ACCEPTABLE VALUE

NO
YES PRINT PARAMETER NAME AND
VALUE

> > X X

> X X

NO PRINT PARAMETER NAME ONLY

> x X

X
TEST EQUINOX HAS ACCEPTABLE VA
LUE

YES +PRINT NAME AND VALUE
NO,PRINT NAME ONLY

X

X

X NO

X YESs PRINT PARAMETER NAME AN
D VALUE

X

X

X NO, PRINT PARAMETER NAME ONL
Y

X




ceeescccccccsccscsccccccs SPURT OQUTPUT NO. 210 ceecsccscsscccsrecccssane
SATEL MCQUILKIN®7/1/65
CARDS L1l ID LABEL TA STATEMENT Loc F JKB Y NOTES
. coz16 ENT A#W{TDMODE) 00213 11030 00765
. co217 SUB As1#ANOT 00214 21500 00001
. c0220 JP DATAEXIT 00215 61000 00235
. co221 ENT Q#W(DATAHAHA) 00216 10030 00777 TEST TJMPDELT HAS ACCEPTABLE
VALUE
. €0222 ENT  A®W(TJMPDELT) 00217 11030 00763 X
. c0223 COM MASK#W(DATAHAHA)=ANOT 00220 43530 00777 X
. C0224 JP DATAO71 00221 61000 00225 X NO
. co225 ENT A=00000 00222 11000 00000 X YES, PRINT PARAMETER NAME AN
D VALUE
. €0226 STR  AsU(DATODELT+1) 00223 15020 00465 X
. co227 Jp DATAO72 00224 61000 00227 X
. C0230 DATAQ71 ENT  A®77777 00225 11000 77777 X NO, PRINT PARAMETER NAME ON
Ly
. co0231 STR A=U(DATODELT+1) 00226 15020 00465
. C0232 DATAQ72 RJP UCINTERCOM) 00227 65020 63426
. C0233 U-TAG DATODELT#DATIDELT 00230 00464 00470
. C0234 ENT AsL{TJMPDELT) 00231 11010 00763
. c0235 ENT Q#W(DATAHAHA) 00232 10030 00777
. €0236 COM MASKe«W(DATAHAHA)®=ANOT 00233 43530 00777
. c0237 JP $-5 00234 61000 00227
. C0240 DATAEXIT ENT B5+00 00235 12500 00000
. C0241 ENT B6+00 00236 12600 00000
. C0242 ENT 830 00237 12300 00000
wn . C0243 ENT B4+0 00240 12400 00000
£ . C0244 ENT B2s=0 00241 12200 0c0CO
. C0245 MOVE 63D*TMZERO*MZERQ 00242 12700 00076
00243 10037 00667
00244 14037 00564
00245 72700 00243
. C0246 DATAEXB7 ENT B7#0 00246 12700 00000
. co247 EXIT 00247 61010 00002
. C0250 DATREZ2 RJP  UCINTERCOM) 00250 65020 63426
. c0251 U-TAG DATAMESB =0 00251 00276 000CO REINITIALIZATION MESSAGE
. €0252 JP DATINALL 00252 61000 00042
. C0253 DATAUTAG U-TAG DATORAM#DATIRAM 00253 00324 00326
. C0254 U-TAG DATOW*DATIW 00254 00312 00314
. c025s5 U-TAG DATOI+CATI1 00255 00336 00340
. C0256 U-TAG DATOE#DATIE 00256 00350 00352
. €0257 U-TAG DATOM=CATIM 00257 00362 00364
. C0260 DATALOC 0 17777 00260 00000 77777 STORAGE FOR INPUT VALUE
. €0261 0 0 00261 00000 00CCO X
. C0262 DATATYP 0 TRAMZERO 00262 00000 00747
. C0263 c TWZERO 00263 00000 00733
. C0264 0 TIZEROX 00264 00000 00717
. €0265 0 TEZERO 00265 00000 00703
. C0266 0 TMZERO 00266 00000 00667
. C0267 DATAMESBSB FD O#SATELLITE REINITIALIZATION 00267 30063 11221

00270 21163 11205
00271 27121 62316
00272 31160 62116
00273 37063 11624
00274 23050 50505




149

CARDS

L1 ID

co270
c0271
co272
c0273
C0o274
co27s

co276
co277
co300
co3aQ1
c0o302
co303
C0304
co3as
co3ce
co3o7
co3lo
co311
co312
co313
co31l4
co315
C0o31e
co317
co3ao
co321
co322
co323
C0324
co325
C0326
co3a7v
co330
C0331
€0332
C0333
C0334
C0335
C0336
C0337
Co340
C0341
C0342
C0343
C0344
C0345
€0346
C0347
co3s50

LABEL

DATAMESB
DATAREFD

DATAMESAA

DATAMESA
DATOW

DATIW

DATAW
DATORAM

DATIRAM

DATARAM
DATOI

DATII

DATAI
DATOE

DATIE

DATAE

cecescccsscsssscssssesances SPURT OUTPUT NO. 210
SATEL MCQUILKIN®T7/1/65
TA STATEMENT Loc

17717 17777 00275
FD OsA 00276
17777 DATAMESBB 00277
FD OeF7 00300
177717 DATALOC 00301
FD S#SATELLITE INITIALIZATION 00302

00303

00304

00305

00306
17717 17777 00307
FD leA 00310
17777 DATAMESAA 00311
FOD 1#A 00312
17777 DATAW 00313
FD leF 00314
10 DATALOC 00315
0 40011 00316
64577 17777 00317
o] 40011 00320
13200 0 00321
C5053 46044 00322
1771717 77717 00323
FD l#A 00324
177177 DATARAM 00325
FD 1#F 00326
10 DATALOC 00327
o] 40011 00330
€4577 77777 00331
C 40011 00332
13200 0 00333
C527C 66044 00334
717 17777 00335
FD leA 00336
777717 DATAI 00337
FD leF 00340
10 DATALOC 00341
C 40010 00342
64577 17777 00343
C 40010 00344
13200 0 00345
C5051 66044 00346
17777 7717 00347
FD leA 00350
17777 DATAE 00351
FD l#F 00352
10 DATALOC 00353
c 40001 00354
671777 7117 00355
o] 40001 00356
10000 0 00357
Csa51 26044 00360
71717 17777 00361

F JKB

17777
06050
17717
13670
7177
30063
21163
16231
06211
31162
171717
06050
7777
06050
17717
13050
ooolo
0oooa
645717
[efe]e]e]e)
13200
05053
777717
06050
17717
13050
ooo10
00000
645717
00000
13200
05270
177117
06050
17777
13050
oaolo
00000
64577
0ooao
13200
05051
77717
06050
177717
13050
goolo
00000
671777
00000
10000
05051
17177

Y

11177
50505
00267
50505
00260
11221
11205
63116
63706
42305
17777
50505
00302
50505
00322
50505
00260
40011
7777
40011
00000
46044
17717
50505
00334
50505
00260
40011
7177
40011
[efele]o]e]
66044
17777
50505
00346
50505
00260
40010
177717
40010
00000
66044
7777
50505
00360
50505
00260
40001
17717
40001
00000
26044
177717

NOTES

=360
+360

Wo=

=360
+360

RAO

=180

+180

+1

EO=




S¢S

CARDS

®0cc0c00000000c000000000 e

L1 ID LABEL

C0351 DATOM
€0352

C0353 DATIM
C0354

C0355 DATAM
C0356

C0357 DATODY
€0360

c0o361

C0362

C0363 DATIDY
C0364

C0365

C0366

C0367

c0o370

CO371 DATADY

€0372
C0373 DATOEQ
C0374
C0375
C0376
CO377 DATIEQ
co4COo
C04Cl1
co4c2
C0403 DATAEQ

C04C4
C0405 DATOTBASE
C0406
C0407
C0410
C0411 DATITBASE
C0412
C0413
CO414
C0415
C0416
C0417 DATATBASE

C0420

SATEL

TA STATEMENT

FD 1=A

7177 DATAM
FD leF

[s[a] DATALOC
05052 26044
17777 17717
FD leA

17777 DATADY
FD OsF

77777 VDAY
FD OsF

10 VDAY

a 0

0 0

[s] 40006
10000 ]

FD O*DATE(0.00-3

17777 777717
FD 1=A

77777 DATAEQ
FD 0sD

17777 EQMODE
FD 1+0

10 EQMODE

8] 0

a 1

FD O*EQUINOX...
E(1)

7777 17777
FO 1#A

0 DATATBASE
FD 0+D

111117 VYEAR
FOD 0+D

10 VYEAR

a 3644

0 3662

0 0

0 0

FD O=EPOCH YEAR

11777 17777

SPURT OUTPUT NO. 210

MCQUILKIN®7/1/65

1.999)

Loc

00362
00363
00364
00365
00366
00367
00370
00371
00372
00373
00374
00375
00376
00377
00400
00401
00402
00403
00404
00405
00406
00407
00410
00411
00412
00413
00414
00415
00416

1950(0) OR PRESENT DATO0417

00420
00421
00422
00423
00424
00425
00426
00427
00430
00431
00432
00433
00434
00435
00436
00437
00440
00441
00442
00443
00444
00445

F JK8 Y NOTES
06050 50505
77777 00366
13050 50505
00000 00260
05052 26044 MO=
17777 71777
06050 50505
77777 00402
13050 50505
77777 00767
13050 50505
00010 00767
00000 00000
00000 00000
00000 40006
10000 00000
11063 11251
24752 42441
63617 57171
71400 50505
7777 77717
06050 50505
77777 00417
11050 50505
77777 00771
24050 50505
00010 00771
00000 00000
00000 00001
12263 21623

24357 57575
05617 16524
51244 00524
27052 52712
30122 33105
11063 11251
61400 50505
17777 177717
06050 50505
00000 00442
11050 50505
77777 01302
11050 50505
00010 01302
00000 03644
00000 03662
00000 00000
00000 00000
12252 41015
05053 61206
27050 50505
177717 177177




9S

e o 8 0 o 0 0 0 o 0 e 0 e o

L1 ID LABEL

C0421 DATONMC
C0422
C0423
C0424
C0425 DATIMO
C0s426
C0427
C0430
C0431
C0432
C0433 DATAMO

C0434
(0435 DATODELT
C0436
C0437
C0440
C0441 DATIDELT
C0442
C0443 DATADELT

C0444
C0445 DATOMODE
C0446
C0447
C0450
C0451 DATIMODE
{0452
C0453
C0454
C0455 DATAMODE

C0456

C0457 DATMESS
C0460

C0461

Co462

C0463

C0464 DATMRAM
C0465

C0466 DATMW
C0467

C0470 DATMI
CoaT1

C0472 DATME
C0473

SATEL

TA STATEMENT

VMONTH

H

TH(1-12)

17777
DATADELT

TJMPDELT

FD leA
o] DATAMO
FD 0«0
7777

FD O+D
10 VMONT
C o}

0 37

C 0

0 0

FD O=MON
117117

FOD leA
11777

FD O=F7
7

FD leF

00 TJMPDELT

FD O+JUMP INTERVAL (SEC)

1177 77777

FD leA

17177 DATAMODE
FD Os=D

7777 TDMODE
FD 1«0

10 TDMODE

0 1

(5 2

FD O+MODE...

17777
DATMRAM=0
DATMW=0
DATMI=0
DATME=O
DATMM=Q

DATMESRAM
DATMESHW
DATMES ]

DATMESE

TRACK(1) OR JuMp (2)

SPURT OUTPUT NO. 210

MCQUILKIN®7/1/65
Loc

00446
00447
00450
00451
00452
00453
00454
00455
00456
00457
00460
00461
00462
00463
00464
00465
00466
00467
00470
00471
00472
00473
00474
00475
00476
00477
00500
00501
00502
00503
00504
00505
00506
00507
00510
00511
00512
00513
00514
00515
00sS16
00517
00520
00521
00522
00523
00524
00525
00526
00527
00530
00531
00532

F JKB

06050
00000
11050
17177
11050
0ool0
00000
00000
00000
00000
22242
51614
40050
7777
06050
17177
13670
17717
13050
00000
17322
16233
33062
30121
171717
06050
7777
11050
17717
24050
ooo10
00000
00000
22241
75750
06102
40052
17322
62400
17777
00523
00525
00527
00531
00533
06050
77717
06050
17777
06050
17777
06050
17177

Y

50505
00460
50505
01304
50505
01304
0oooo
00037
0oooo
00000
33115
16162
50505
77117
50505
00472
50505
00763
50505
00763
22505
11227
10551
04005
17777
50505
ooso7
50505
00765
50505
00765
ocool
0ooo2
11275
53127
05161
42705
22551
50505
1771717
ocooo
0cooo
00000
0oooo
0ocaoo
50505
00535
50505
00543
50505
00550
50505
00554

NOTES




LS

R R SPURT OUTPUT NO. 210 eeeecccscsssccscscsscvenas

SATEL MCQUILKIN®7/1/65
CAROS L1 10 LABEL TA STATEMENT Loc F JKB Y NOTES
. C0474 OATMM FO 1=A 00533 06050 50505
. C04T75 71117 DATMESM 00534 77777 00560
. C0476 DATMESRAM FD O#RIGHT ASCENSION OF A/N 00535 27161 41531

00536 05063 01012

00537 23301 62423

00540 05241 30506

00541 74230 50505

. C0o477 7777 11777 00542 77777 71717
. COS500 OATMESW FD O=ARGUMENT OF PERIGEE 00543 06271 43222
00544 12233 10524

00545 13052 51227

00546 16141 21205

. €0os01 7177 177177 00547 77777 17777
. C0502 DATMESI FD Os INCLINATION 00550 16231 02116
00551 23063 11624

00552 23050 50505

. C0503 17177 7177 00553 777717 177177
. C0504 OATMESE FD OsECCENTRICITY 00554 12101 01223
00555 31271 61016

00556 31360 505GC5

. C0505 11777 17177 00557 17717 17177
. C0506 OATMESM FD OsMEAN ANOMALY 00560 22120 62305
00561 06232 42206

00562 21360 50505

cosa7 17177 7177 00563 717777 171717

. C0510 MZERO 0 0 00564 00000 00000
. cosl11 0 0 00565 00000 00000
. C0512 MONE 0 0 00566 00000 00000
. cos513 0 0 00567 00000 00000
. C0514 MTwWO 0 0 00570 00000 00000
. C0os15 0 0 00571 00000 00000
. C0516 MTHREE 0 0 00572 00000 0000O
- cos17 0 0 00573 00000 00000
. C0520 MFOUR 0 0 00574 00000 00000
. cos21 0 0 00575 00000 00000
. C0522 MFIVE 0 0 00576 00000 00000
. C0s523 0 0 00577 00000 00000
. C0524 EZERO 0 0 00600 0000C 00000
. €0525 0 0 00601 00000 00000
. C0526 ECNE 0 0 00602 00000 00GO0CO
. cos27 0 0 00603 00000 00000
. C0530 ETWO 0 0 00604 00000 00000
. C0531 0 (0] 00605 00000 00000
. C0532 ETHREE 0 0 00606 00000 00000
. C0533 0 0 00607 00000 00000
. C0534 EFOUR 0 0 00610 00000 000COC
. C0535 0] 0 00611 0000C 00000
B C0536 EFIVE 0 0 00612 00000 0CO0CO
. C0537 0 0 00613 00000 00000
. C0540 IZEROX 0 0 00614 00000 00000
. C0541 0 0 00615 00000 00000
. C0542 ICNE o] 0 00616 0000C 00000
. C0543 0 0 00617 00000 00000




8¢S

CARDS

®© 8 6 0 o o 0 0 0 0 © o & 0 0 2 0 0 0 0 8 & 5 5 6 0 6 8 S 0 O 0 0 ° 0 G 6 0 G B O 0 6 5 S 0 0 0 0 0 0 ¢ @

L1 ID

C0544
C0545
€0546
C0547
C0550
C0551
€0552
C0553
C0554
C0555
C0556
C0s557
C0560
C0se61
C0562
C0563
C0564
C0565
C0os566
co567
cos70
co571
€0572
Cos573
COs574
C0o57s
C0576
cos577
cos6Co
Cco6C!
cos6cC2
co6C3
C0604
Co6cCs
C0o6C6
cos607
cos610
Cos611
Co612
co613
C0614
C0o615
co6l6
co617
C0620
c0621
C0622
C0623
C0624
C0625
C0626
o627
C0630

L R R e )

LABEL
ITWO

I THREE
I FOUR
IFIVE
WZERO
wWCNE
WTKO
WTHREE
WFOUR
WFIVE
RAMZERO
RAMONE
RAMTWO
RAMTHREE
RAMFOUR
RAMFIVE
JMPOELT

DMCDE
TLAST

TZ2ERO
TFMZERO
TMCNE
TFMTWO
TMTHREE
TV¥FOUR
TMFIVE

TEZERQ

SATEL

TA STATEMENT

COoOOO0ODOO0ODOO0O0O000O0NO0DO000ONOO000000D0NO0O00DO0O0O0NOOO0O0OOO0OOOONO0O0000O

[=j=jejejojojejojiajoj=lejojeloojojolojoojolocajlofslojojoaoojoolooololeoloNoloNe o lofoNoNo oo Na No]

SPURT OUTPUT NO. 210
MCQUILKIN®#7/1/65

Lac

00620
00621
00622
00623
00624
00625
00626
00627
00630
00631
00632
00633
00634
00635
00636
00637
00640
00641
00642
00643
00644
00645
00646
00647
00650
00651
00652
00653
00654
00655
00656
00657
00660
00661
00662
00663
00664
00665
00666
00667
00670
00671
00672
00673
00674
00675
00676
00677
00700
00701
00702
00703
00704

ss0cccscc0ccccc0ccsccccon

F JKB

00000
00000
00000
00000
oo0ooo
0ocoo
00000
00000
00000
00000
00000
00000
00000
00coo
0oooo
00000
00000
00000
00000
00coo
[s]e]e]e]0]
00000
00000
00000
[a]e]e]0]0]
00000
00000
[s]s]e]e]0]
[o]s]e]e]0]
00000
[o]0]e]e]0]
00000
00000
00000
00000
00000
00000
00000
00000
0o0ooo
00000
00000
00000
00coo0
00coo
0oooo
00000
00000
000co
00000
00c0o
00000
00000

Y

00o00
00000
0ocoo
0ooco
00000
00000
0cooo
00000
00000
0oooo
00000
00000
00000
00000
ooaooo
00000
00000
0oooo
00000
00000
[e[s]e]s[s}
00coo
(s]o]e]e]0}
ococo
00000
00ooo
00000
00coo
oooaoo
00000
0oooo
ogoco
00000
ooooo
0ooo0o
00oo00
00oco
00000
00000
0ooco
[e[ele]o]e]
00000
00oaoo
00000
00000
0oooo
00000
0oooo
00000
00000
00000
ococo
00000

NOTES



tecccesccessccsecsescccne SPURT QUTPUT NO. 210 ceseccescsccccscscccscsns

SATEL MCQUILKIN=7/1/65
CARDS L1 ID LABEL TA STATEMENT Loc F JKB Y NOTES
. C0631 TECNE 0 0 00705 00000 00000
. C0632 C 0 00706 00000 0cOGO
. C0633 TETWC C 0 00707 0000C 006000
. C0634 c o 00710 00000 000CO
. C0635 TETHREE 0 0] 00711 00000 00000
. C0636 0 0 00712 00000 00000
. C0637 TEFOUR c 0 00713 00000 00000
. C0640 C 0 00714 00000 OCOCOO
. C0641 TEFIVE C 0] 00715 0000C 00000
. C0642 0] 0 00716 00000 00OCO
. C0643 TIZEROX (o] 0 00717 0000C 000CO
. Co644 C s} 00720 00000 00O0CO
. C0645 TICNE 0 0 00721 00000 0CO0O
. C0646 0] 0 00722 00000 000GO
. C0647 TITWC 0 0 00723 00000 00000
. C0650 (0] 0 00724 00000 00000
. C0651 TITHREE 0] 0] 00725 00000 000CO
- €0652 o] 0] 00726 00000 000CO
. C0653 TIFOUR o] 0] 00727 00000 oO0OOOC
. C0654 0 o] 00730 0000C 00000
. C0655 TIFIVE G 0] 00731 00000 000CO
. C0656 0 [} 00732 00000 000CO
. C0657 TwWZERC 0 0] 00733 00000 00000
. C0660 c (0] 00734 (00000 00000
o . C0661 THwONE o] 0] 00735 00000 00000
i . C0662 0] 0 00736 00000 0O0O0CO
. C0663 TwTWO 0 0 00737 00000 00000
. C0664 0 0] 00740 00000 00000
. C0665 TWTHREE 0 o} 00741 00000 00000
. C0666 0 0 00742 00000 00000
. C0667 TwFOUR 0 0 00743 (00000 00O0CO
. C0670 [ 0] 00744 (00000 000QO
. C0671 TwFIVE 0 0] 00745 00000 00000
. C0672 G o] 00746 00000 0000OC
. C0673 TRAMZEROD o] 0 00747 00000 000CO
. cos674 0 0 00750 00000 00000
. C0675 TRAMONE 0 0 00751 00000 00000
. C0676 o] 0 00752 00000 00000
. CO677 TRAMTWO 0] 0 00753 00000 OOOGCO
. covoo C 0 00754 00000 00000
. CO701 TRAMTHREE 0] 4] 00755 00000 00000
. cov02 0] o 00756 00000 00000
. CO7G3 TRAMFOUR 0 o 00757 00000 00000
o C0704 ] 0 00760 00000 00000
. CO705 TRAMFIVE 0 0 00761 00000 00000
. C0706 0 0 00762 00000 00O0GCO
. CO707 TJMPDELT 0 0 00763 00000 00O0CO
. co710 o 0 00764 00000 00000
. CO711 TCMODE 0 0 00765 00000 00000
. co712 0 0 00766 00000 00000
- CO713 VvCAY 0 0 00767 00000 000CO
. C0714 0 (4} 00770 00000 000CO
. C0715 ECMODE 0 0 00771 00000 0000C




09

CARDS

® & 6 o o o 5 5 ° 6 5 5 6 6 8 & 6 5 0 & 6 6 5 6 8 0 6 0 4 6 6 2 0 0 6 8 6 0 0 0 »

L1 ID

ca71e
co717
cav2c
ca721
covr22
cor23
Co724
co725
co726
cov27
C0730
ca731
€0732
c0733
ca734
ca735
co736
co737
€o740
ca741
C0742
C0743
CO0744
C0745
C0746
CO747
co750
ca751
co752
c0o753
Ca754
co755
C0o756
cor57
co760
co761
C0762
Cave63
CO764
cov65
Co766

caret
co770
o771

covr72
co773
C0774

co775
car76
corry

®ec s es s sscgtertessstee

LABEL

RAMCNT
WCNT
ICNT
ECNT
MCNT
DATAHAHA
DATAWRES
DATARAMRES
DATAIRES
DATAERES
DATAMRES
UPCALC

UFCO01

SATEL

TA STATEMENT

o] 0

C 0

o] 0}

9] 0

0 o

4] 71777
05053 46044
cs5270 66044
Cc5051 66044
05051 26044
05052 26044
ENTRY

STR B2+L(UPDATB2)
STR B3#L(UPDATB3)
STR BS5«L(UPDATBS)
STR B6#L(UPDATBS)
ENT A#W(VMONTH)
SUB As]

ENT B7=A

ENT AswW(VYEAR)
SEL CL#XT77774

ENT QeA

ENT A«W(DYPRMO+BT)
ADD Q=0+QZERO

JP $+43
COM A«59D#YMORE
ACD As]

STR A=W(BDAY)

ENT A#U(YEARMONTH)
SUB A#1957D

ENT BT7e=A

ENT A#W(DYPRYR+B7)
ADD AsL(DAY)

STR A«wW(BDAYNOW)
ENT A#W(VYEAR)

SUB A#1957D

ENT B87+A

ENT A#W(DYPRYR+BT)
ADD AewW(BDAY)

STR As#W(BDAY1)

RJP FF

c BDAY1

U-TAG FLTBDAY=10
RJP FF

U-TAG FLTBDAY#VDAY
U-TAG NSTIME=0O
RJP FF

4] BOAYNOW

U-TAG FLTNDAY#10
RJ4P FF

SPURT OUTPUT NO. 210

MCQUILKIN®7/1/765
Loc

00772
0a773
00774
00775
00776
oo777
01000
g1o01
01002
01003
01004
01005
01006
ol1007
olo10
ol011
01012
o1013
01014
01015
01016
01017
01020
01021
01022
01023
01024
ol1025
01026
01027
01030
01031
01032
01033
01034
01035
01036
01037
01040
01041
01042

01043
01044
01045

01046
01047
01050

ol1051
01052
01053

PR I I A N R R R R I

F JKB

gooao
00000
ooooo
ooooo
ooooo
0oooo
05053
05270
05051
05051
05052
61000
16210
16310
16510
16610
11030
21000
12770
11030
52040
10070
11037
26400
61000
04700
20000
15030
11020
21000
12770
11037
20010
15030
11030
21000
12770
11037
20030
15030
65000

00000
01270
65000

01270
01272
65000

00000
01274
65000

¥

oooco
0oooo
oooco
oooco
00000
77777
46044
66044
66044
26044
26044
00000
01157
01160
Ol1le61
0l162
01304
00001
00000
01302
717774
00000
01233
oooco
01025
00073
00001
01266
63147
03645
00000
01247
63150
01267
01302
03645
00000
01247
01266
01306
05323

01306
00010
05323

00767
00000
05323

01267
00010
05323

NOTES

INITIALIZATION

EPOCH MONTH
X

X

CONVERT-DAYS UNTIL EPOCH MONTH
- TO FLIPT

X

ADD EPOCH DAY OF MONTH + EPOCH
DAYS

X

X

CONVERT PYR-EYR+PDAYS TO FLTPT

X

X
PRESENT NO.DAYS)-(EPOCH DAYS)




19

CARDS

L1 ID

ci1ceco
c1a001
c1002

c1cc3
C10C4
c1caos
C1006

c1007
Clc10
c1011
C1012
c1013

Cl1014

C1015
C1Cl16
c1o17
c1caa
c1021
c1c22
c1023
Cl102¢
c102s
Cl1G26
c1o27
c1Cc30
C1031

c1c32
c1033
C1G34
c1cas
C1036

1037
C1C40
C1041
C1C42
C1C43
ClC44

C1045
C1C46
C1C47
c1cso
C1cC51
c1cs2

L ABEL

U-TAG
U-TAG

ENT

ENT
UFDATO1 cL

cL

MOVE

ENT
BSK
Jp
UFDATC2 CL
ENT

UFDATO3 ENT

cL
UPDATC4 ENT
STR
ENT
STR
ENT
STR
STR
STR
RJP
UFDATOS 0]

U-TAG

UFDATO6 ENT

sus
JpP
ENT
JP
RJP

o]

U-TAG

RJP
UFDATO7
0
UFDATI10 cL

RJP

U-TAG
U-TAG

ENT
ENT
ENT

U-TAG

SATEL

TA STATEMENT

FLTNDAY#NST IME
UPDIFF«01
BS+0

B6+0

W(UPSUM)

W{UPSUM+1)
2+FLTONE=CFTABLE+B6

B6#B6+1
B6#13
UPDATO1
W(DERCNT)
830

820

WITCNT)
B7sL(DATATYP1+48S5)
B3sL($+1)
B7+87+00
B7+U(UPDATOS5)
B7«CFTABLE+B3
B7+L(UPDATOS)
B7=L(UPDATO7)
B7sU(UPDATOT7+1)
FF
0

UPADD=02
A=B2

A*W(TCNT) *AZERO
UPCAT21

A*W (TCNT ) =ANOT
UPCAT10

FF

TCNT

TCNTFLT#10
FF

TCNTFLT#0
02
W(TCNT)

FF
UPADD*UPSUM
UPSUM=(

B2eB2+1

B3#83+2

AsB3

SPURT OUTPUT NO. 210

MCQUILKIN®7/1/65
Loc

01054
01055
01056

01057
01060
01061
01062
01063
01064
01065
01066
01067
o1070
o1071
01072

01073

01074
01075
01076
01077
01100
ol101
01102
01103
01104
0l10%
01106
01107
01110

01111
0l112
01113
01114
01115

01116
01117
01120
01121
01122
01123

01124
01125
01126
01127
01130
01131

F JKB

01274
o1227
12500

12600
16030
16030
10030
14036
10030
14036
12606
71600
61000
16030
12300

12200

16030
12715
16310
12707
16720
12703
16710
16710
16720
65000
00000
01231
11002

21430
61000
11530
61000
65000

00000
01202
65000
01202
00000
16030

65000
01231
01200
12202
12303
11003

Y

01272
0coo1
0ooco

00000
01200
0)201
04016
01206
04017
01207
00001
00013
01060
01204
00000

0coog0

01205
01222
01077
oooco
01106
01206
01106
01121
01122
05323
00000
00002
00000

01205
01164
01205
01123
05323

01205
00010
05323
00000
0o0oc2
01205

05323
01200
0goco
00001
00002
oocco

NOTES

INDEX FOR WHICH PARAMETER GROU
p

SET UP TABLE OF COEFFICIENTS

COUNT FOR WHICH DERIVATIVE
B3,INDEX FOR PARAMETERS WITHIN
A GROUP

82, INDEX FOR WHICH PART OF SUM
CALC.

COUNT FOR MULT. BY TIME DI<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>